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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production 
method of a filter by which the filter excellent in initial 
pressure drop characteristics at a low cost. 
SOLUTION: The production method of this filter 
includes an extrusion molding process, a cutting 
process, a sintering process and an assembling 
process. A honeycomb sintered body F1 originated in 
a honeycomb molding cut piece 24 obtained at the 
initial period of the extruding molding process, and a 
honeycomb sintered body F2 originated in a 
honeycomb molding cut piece 24 obtained at the later 
period, are adequately combined to perform the 
assembling process. Thus, an average cell wall 
thickness of the whole filter 9 is adjusted to nearly the 
same as the cell wall thickness of the honeycomb sintered body originated in the 
honeycomb molding cut piece 24 obtained in the middle period of the extrusion molding 
process. 
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LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]By performing said attachment process, combining suitably a honeycomb sintered 
compact originating in a honeycomb Plastic solid cutting piece characterized by comprising 
the following which is a manufacturing method of a filter and is obtained at a different stage 
in a series of extrusion molding steps, average cell wall thickness in the whole filter, A 
manufacturing method of a filter adjusting almost to the same extent as cell wall thickness 
of a honeycomb sintered compact originating in a honeycomb Plastic solid cutting piece 
obtained at a specific stage in an extrusion molding step. 

An extrusion molding step which forms a honeycomb Plastic solid by extruding a ceramic 

raw material continuously via a metallic mold of an extruding press machine. 

A cutting process which cuts a honeycomb Plastic solid to predetermined length. 

A baking process which heats a honeycomb Plastic solid cutting piece and is used as a 

honeycomb sintered compact. 

An attachment process of unifying two or more honeycomb sintered compacts. 

[Claim 2]A honeycomb sintered compact originating in a honeycomb Plastic solid cutting 
piece characterized by comprising the following which is a manufacturing method of a filter 
and is obtained in early stages of an extrusion molding step, By performing said attachment 
process, combining suitably a honeycomb sintered compact originating in a honeycomb 
Plastic solid cutting piece obtained in the second half, A manufacturing method of a filter 
adjusting average cell wall thickness in the whole filter almost to the same extent as cell 
wall thickness of a honeycomb sintered compact originating in a honeycomb Plastic solid 
cutting piece obtained in the middle of an extrusion molding step. 

An extrusion molding step which forms a honeycomb Plastic solid by extruding a ceramic 

raw material continuously via a metallic mold of an extruding press machine. 

A cutting process which cuts a honeycomb Plastic solid to predetermined length. 

A baking process which heats a honeycomb Plastic solid cutting piece and is used as a 

honeycomb sintered compact. 
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An attachment process of joining those peripheral faces via adhesives using two or more 
honeycomb sintered compacts. 

[Claim 3]A honeycomb sintered compact which originates in a honeycomb Plastic solid 
cutting piece obtained in early stages of an extrusion molding step in said attachment 
process, A manufacturing method of the filter according to claim 2 characterized by a blank 
grade from a standard range of said cell wall thickness using equals an abbreviated same 
number individual every mostly when combining a honeycomb sintered compact originating 
in a honeycomb Plastic solid cutting piece obtained in the second half. 
[Claim 4]A manufacturing method of the filter according to claim 3, wherein said filter is a 
diesel particulate filter made from porous silicon carbide. 

[Claim 5]A manufacturing method of a filter given in any 1 paragraph of claims 2 thru/or 4, 
wherein said adhesives are the ceramic heat-resistant adhesives with which ceramic fiber 
was distributed. 

[Claim 6]A manufacturing method of a filter given in any 1 paragraph of claims 2 thru/or 5, 
wherein a cross-section area is 1 / 400 - 1/15 of a cross-section area when said whole filter 
is cut at right angles to the axial direction when said honeycomb sintered compact is cut at 
right angles to the axial direction. 

[Claim 7]A filter with which it is a filter which unifies two or more honeycomb sintered 
compacts, cell wall thickness was relatively constituted including a large honeycomb 
sintered compact more relatively [ a small honeycomb sintered compact and cell wall 
thickness ] than a standard range rather than a standard range, and average cell wall 
thickness in the whole filter is settled in a standard range. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention relates to the method of manufacturing the filter and it 

like a diesel particulate filter, for example. 

[0002] 

[Description of the Prior Art]The number of a car enters by the end of this century, and is 
increasing by leaps and bounds, and the increase of it also with a rapid quantity of the 
exhaust gas taken out from the internal-combustion engine of a car in proportion to it is 
being enhanced. Since various substances contained in the exhaust gas which especially a 
diesel power plant takes out become a cause which causes contamination, they are having 
influence serious for world environment now. The research result that the soot (diesel 
particulate) in exhaust gas becomes a cause which sometimes causes reduction of an 
allergy obstacle or a sperm count is also reported by these days. That is, it is considered to 
be an urgent technical problem for human beings to take the measure which removes the 
soot in exhaust gas. 

[0003]The exhaust gas purifying facility of various varieties is proposed from before under 
such circumstances. A common exhaust gas purifying facility provides a casing in the way 
of the exhaust pipe connected with the engine exhaust manifold, and has the structure 
which has arranged the filter which has a detailed hole in it. There are ceramics besides 
metal or an alloy as a formation material of a filter. The honeycomb filter made from 
cordierite is known as an example of representation of the filter which consists of ceramics. 
These days, since there is an advantage, like the pressure loss which heat resistance, a 
mechanical strength, and collection efficiency are high, and is chemically stable is small, 
silicon carbide is used as a filter formation material in many cases. 
[0004]The honeycomb filter has a cell of a large number prolonged along an own axial 
direction. When exhaust gas passes through a filter, the trap of the soot is carried out with 
the cell wall. As a result, soot is removed out of exhaust gas. 

[0005]However, the honeycomb filter made from a silicon carbide sintered compact is weak 
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to a thermal shock. Therefore, it becomes easy to produce a crack in a filter, so that it 
enlarges. Therefore, the art of unifying two or more small pieces of a honeycomb sintered 
compact individual as a means to avoid breakage by a crack, and manufacturing one big 
filter is proposed in recent years. 

[0006]The general method of manufacturing an above-mentioned filter is described briefly. 
First, a pillar-shaped honeycomb Plastic solid is formed by extruding a ceramic raw material 
continuously via the metallic mold of an extruding press machine. A honeycomb Plastic 
solid is cut to equal predetermined length after an extrusion molding step. After a cutting 
process, a honeycomb Plastic solid cutting piece is heated and it is considered as a 
honeycomb sintered compact. Those peripheral faces are joined via adhesives after a 
baking process using two or more honeycomb sintered compacts. And a desired diesel 
particulate filter is completed by passing through such an attachment process. 
[0007] 

[Problem(s) to be Solved by the lnvention]However, if soot is caught over a long period of 
time, the pressure loss of a filter will become large gradually. For this reason, it is 
necessary to reproduce a filter by heating the whole filter periodically, and burning and 
vanishing soot. In many conventional exhaust gas purifying facilities, the timing which 
should be reproduced is judged based on the result of having measured and obtained the 
upstream pressure (back pressure) of the filter. So, the demand to improvement in the 
initial pressure disadvantage characteristic of a filter is very severe. That is, it is required 
severely that dispersion in initial pressure loss of a filter should be made small. 
[0008]A "pressure loss" means here what lengthened the pressure value of the 
downstream from the pressure value of the filter upstream. Receiving resistance, when 
exhaust gas passes a cell wall is the greatest factor that brings about a pressure loss. 
Therefore, cell wall thickness has big influence on the initial pressure disadvantage 
characteristic of a filter. If cell wall thickness will attach only using the honeycomb sintered 
compact in a standard range and will perform a process supposing that is right, a filter with 
the sufficient initial pressure disadvantage characteristic can be manufactured. 
[0009]However, when extruding a ceramic raw material continuously via the breakthrough 
of the metallic mold of an extruding press machine, while a ceramic raw material ****s to a 
metallic mold continuously, it moves. Then, in response to scouring by the hard silicon 
carbide particles contained in a raw material, a metallic mold will be gradually worn out and 
the size of a breakthrough will change. If this dimensional change progresses, eventually, a 
metallic mold will become unusable for wear destruction, and will finish that lifetime. Of 
course, it will be necessary to exchange for a new metallic mold the metallic mold with 
which the life was exhausted in this case. 

[0010]The influence which the dimensional change of the breakthrough of a metallic mold 
brings about is explained using the graph of drawing 9 . In the graph of drawing 9 (a), a 
horizontal axis shows the extrusion length (m) of a honeycomb Plastic solid, and a vertical 
axis shows the cell wall thickness (mm) of the honeycomb sintered compact originating in 
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the honeycomb Plastic solid cutting piece in each stage of an extrusion molding step. L 
shows the sum total of the length of a honeycomb Plastic solid when it extrudes until the life 
came to the metallic mold among the graph. An upward solid line shows the relation 
between extrusion length and cell wall thickness. The amount of dimensional changes of a 
breakthrough becomes large, and cell wall thickness becomes thick, so that and a metallic 
mold approaches a life, even if it sees this linear solid line. 

[0011]ln the graph of drawing 9 (b), a horizontal axis shows the extrusion length (m) of a 
honeycomb Plastic solid, and a vertical axis shows the pressure loss (kPa) of the 
honeycomb sintered compact originating in the honeycomb Plastic solid cutting piece in 
each stage of an extrusion molding step. An upward solid line shows the relation between 
extrusion length and a pressure loss. A pressure loss becomes large, so that and a metallic 
mold approaches a life, even if it sees this linear solid line. That is, when cell wall thickness 
becomes thick, a pressure loss also has a relation which becomes large in proportion to it. 
[0012]Supposing the standard ranges of the pressure loss required of a filter are 9.5kPa - 
10.5kPa, each honeycomb Plastic solid cutting piece in the first stage and the second half 
of an extrusion molding step will become what separated from the standard range. 
Therefore, it is discarded after all noting that what will be equivalent to the abbreviation half 
of the length which can be fabricated by the time the life of a metallic mold is exhausted 
serves as a substandard article and is not suitable for use. As for this, a said grade is 
because it is inevitable that initial pressure loss varies between the things of the early 
stages of extrusion molding, the middle, and the second half when it attaches using those 
from which it separated two or more and a process is performed from a standard range. 
[0013]From the above thing, by the former, before the original life came, metallic molds 
needed to be exchanged and extrusion molding newly needed to be performed. Therefore, 
the problem of shortening of the estimated usable period of a metallic mold was caused 
substantially, and this was skyrocketing facility cost. And the numerousness of the losses of 
a ceramic raw material skyrocketed material cost, and this had barred low cost-ization of 
the filter itself. 

[0014]This invention is made in light of the above-mentioned problems, and the purpose is 
to provide the suitable filter for low-cost-izing. Another purpose of this invention is to 
provide the manufacturing method of the filter which can obtain a filter with the sufficient 
initial pressure disadvantage characteristic by low cost. 
[0015] 

[Means for Solving the Problem]ln order to solve the above-mentioned technical problem, in 
the invention according to claim 1. An extrusion molding step which forms a honeycomb 
Plastic solid by extruding a ceramic raw material continuously via a metallic mold of an 
extruding press machine, A cutting process which cuts a honeycomb Plastic solid to 
predetermined length, and a baking process which heats a honeycomb Plastic solid cutting 
piece and is used as a honeycomb sintered compact, It is a manufacturing method of a 
filter including an attachment process of unifying two or more honeycomb sintered 
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compacts, By performing said attachment process, combining suitably a honeycomb 
sintered compact originating in a honeycomb Plastic solid cutting piece obtained at a 
different stage in a series of extrusion molding steps, Let a manufacturing method of a filter 
adjusting average cell wall thickness in the whole filter almost to the same extent as cell 
wall thickness of a honeycomb sintered compact originating in a honeycomb Plastic solid 
cutting piece obtained at a specific stage in an extrusion molding step be the gist. 
[0016]An extrusion molding step which forms a honeycomb Plastic solid in the invention 
according to claim 2 by extruding a ceramic raw material continuously via a metallic mold of 
an extruding press machine, A cutting process which cuts a honeycomb Plastic solid to 
predetermined length, and a baking process which heats a honeycomb Plastic solid cutting 
piece and is used as a honeycomb sintered compact, A honeycomb sintered compact 
originating in a honeycomb Plastic solid cutting piece which is a manufacturing method of a 
filter including an attachment process of joining those peripheral faces via adhesives using 
two or more honeycomb sintered compacts, and is obtained in early stages of an extrusion 
molding step, By performing said attachment process, combining suitably a honeycomb 
sintered compact originating in a honeycomb Plastic solid cutting piece obtained in the 
second half, Let a manufacturing method of a filter adjusting average cell wall thickness in 
the whole filter almost to the same extent as cell wall thickness of a honeycomb sintered 
compact originating in a honeycomb Plastic solid cutting piece obtained in the middle of an 
extrusion molding step be the gist. 

[0017]On claim 2 and in [ according to the invention according to claim 3 ] said attachment 
process, When combining a honeycomb sintered compact originating in a honeycomb 
Plastic solid cutting piece obtained in early stages of an extrusion molding step, and a 
honeycomb sintered compact originating in a honeycomb Plastic solid cutting piece 
obtained in the second half, a blank grade from a standard range of said cell wall thickness 
presupposed that equals are used mostly an abbreviated same number individual every. 
[0018]ln the invention according to claim 4, said filter presupposed that it is a diesel 
particulate filter made from porous silicon carbide in claim 2 or 3. In the invention according 
to claim 5, said adhesives presupposed that they are the ceramic heat-resistant adhesives 
with which ceramic fiber was distributed in any 1 paragraph of claims 2 thru/or 4. 
[0019]When the invention according to claim 6 cut said honeycomb sintered compact at 
right angles to the axial direction in any 1 paragraph of claims 2 thru/or 5, a cross-section 
area presupposed that it is 1 / 400 - 1/15 of a cross-section area when said whole filter is 
cut at right angles to the axial direction. 

[0020]Cell wall thickness rather than a standard range relatively [ the invention according to 
claim 7 is a filter which unifies two or more honeycomb sintered compacts and ] A small 
honeycomb sintered compact, Cell wall thickness comprises a standard range including a 
large honeycomb sintered compact relatively, and average cell wall thickness in the whole 
filter makes the gist a filter settled in a standard range. 

[0021]Hereafter, "OPERATION" of this invention is explained. As a result of even a 
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honeycomb Plastic solid cutting piece which originally did not fit use but was discarded 
becoming available according to the invention given in claims 1 and 2, a loss of a ceramic 
raw material decreases and material cost is held down low. As a result of being able to use 
a metallic mold to an original life, replacement frequency of a metallic mold decreases and 
a jump of facility cost is prevented. A filter with the sufficient initial pressure disadvantage 
characteristic can be obtained from the above thing by low cost. 

[0022]According to the invention according to claim 3, it becomes possible to use uniformly 
a honeycomb sintered compact originating in a honeycomb Plastic solid cutting piece which 
is called the first stage, the middle, and the second half of an extrusion molding step and 
which is altogether obtained on a stage. Therefore, a loss of a ceramic raw material 
decreases extremely and material cost is held down further low. 
[0023]According to the invention according to claim 4, heat resistance, a mechanical 
strength, and collection efficiency are high, and is chemically stable, and a diesel 
particulate filter moreover provided with the good characteristic that pressure loss is small 
can be obtained. 

[0024]lf it is the ceramic heat-resistant adhesives with which ceramic fiber was distributed 
according to the invention according to claim 5, even if it is a case where a filter receives a 
thermal shock and vibration at the time of use, it will be hard to cause aggravation of a 
jointing condition. Therefore, shakiness and omission of a honeycomb sintered compact are 
prevented. 

[0025]Temperature nonuniformity-ization at the time of filter regeneration can be avoided 
without receiving influence by thickness dispersion of adhesives by setting up an area ratio 
in the above-mentioned optimum range according to the invention according to claim 6. 
[0026]lf this area ratio is too small, a surface integral of adhesives occupied to a cross- 
section area of the whole filter will increase, and influence by thickness dispersion of 
adhesives will become large. That is, when dispersion in thickness of adhesives increases, 
initial pressure loss varies easily. Therefore, attachment work must be carefully performed 
so that thickness dispersion of adhesives may not arise, and there is a possibility that 
manufacture may become troublesome. On the contrary, when this area ratio is too large, 
there is a possibility that the number of a honeycomb sintered compact which constitutes a 
filter may decrease too much, and temperature may become uneven at the time of filter 
regeneration. Therefore, it becomes easy to generate a crack and becomes easy to result 
in breakage of a filter. 

[0027]As a result of even a substandard article which originally did not fit use but was 
discarded becoming available according to the invention according to claim 7, a loss of a 
ceramic raw material decreases and material cost is held down low. Therefore, it becomes 
a suitable filter for low-cost-izing. 
[0028] 

[Embodiment of the lnvention]Hereafter, the exhaust gas purifying facility 1 for the diesel 
power plants of one embodiment which materialized this invention is explained in detail 
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based on drawing 1 - drawing 5. 

[0029]As shown in drawing 1 , this exhaust gas purifying facility 1 is a device for purifying 
the exhaust gas discharged from the diesel power plant 2 as an internal-combustion 
engine. The diesel power plant 2 is provided with two or more cylinders which are not 
illustrated. The tee 4 of the exhaust manifold 3 which consists of metallic materials is 
connected with each cylinder, respectively. Each tee 4 is connected to the one manifold 
body 5, respectively. Therefore, the exhaust gas discharged from each cylinder is 
concentrated on one place. 

[0030]The 1st exhaust pipe 6 and the 2nd exhaust pipe 7 which consist of metallic 
materials are allocated in the downstream of the exhaust manifold 3. The upstream end of 
the 1st exhaust pipe 6 is connected with the manifold body 5. Between the 1st exhaust pipe 
6 and the 2nd exhaust pipe 7, the tubed casing 8 which similarly consists of metallic 
materials is allocated. The upstream end of the casing 8 is connected with the downstream 
end of the 1st exhaust pipe 6, and the downstream end of the casing 8 is connected with 
the upstream end of the 2nd exhaust pipe 7. It can also be grasped that the casing 8 is 
allocated in the way of the exhaust pipes 6 and 7. And as a result, the interior area of the 
1st exhaust pipe 6, the casing 8, and the 2nd exhaust pipe 7 is mutually open for free 
passage, and exhaust gas flows in it. 

[0031 ]As shown in drawing 1 , the casing 8 is formed so that the center section may serve 
as a major diameter rather than the exhaust pipes 6 and 7. Therefore, the interior area of 
the casing 8 is large compared with the interior area of the exhaust pipes 6 and 7. The filter 
9 is accommodated in this casing 8. The insulation layer 10 is allocated between the 
peripheral face of the filter 9, and the inner skin of the casing 8. The insulation layer 10 is 
the mat state thing formed including ceramic fiber, and the thickness is several millimeters - 
tens of mm. 

[0032]As shown in drawing 2 and drawing 3 , the filter 9 used in this embodiment is a 
comparatively large-sized honeycomb filter. Since the filter 9 is what removes a diesel 
particulate like the above, it is also called a diesel particulate filter (DPF). The filter 9 used 
in this embodiment is unified combining two or more honeycomb sintered compact F1 and 
F2. Honeycomb sintered compact F1 located in a center of filter part and F2 are square 
pole form, and the outside dimension is 33mmx33mmx167mm. Honeycomb sintered 
compact F1 of square pole form, and around F2, two or more variant honeycomb sintered 
compact F1 which is not square pole form, and F2 are arranged. As a result, if it sees as a 
whole, the cylindrical filter 9 (around 135 mm in diameter) is constituted. 
[0033]These honeycomb sintered compact F1 and F2 are products made from a porous 
silicon carbide sintered compact which are kinds of a ceramic sintered body. As sintered 
compacts other than silicon carbide, sintered compacts, such as silicon nitride, sialon, 
alumina, and cordierite, can also be chosen, for example. Two or more breakthroughs 12 
which make the shape of a section abbreviation square are regularly formed in honeycomb 
sintered compact F1 and F2 along the axial direction. Each breakthrough 12 is mutually 
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separated by the cell wall 13. The opening of each breakthrough 12 is closed by the sealed 
body 14 (here porous silicon carbide sintered compact) at the one end face 9a andb [ 9 ] 
side, and has become checker-like as the end face 9a and the whole 9b. As a result, the 
cell of a large number which carried out section quadrangular shape is formed in 
honeycomb sintered compact F1 and F2. The density of the cell is set up before and after 
200 pieces/inch. In the upstream end face 9a, the opening more than of the thing of about 
half one is carried out among a large number cells, and the opening of the remaining things 
is carried out in the downstream end side 9b. 

[0034]As shown in drawing 2 and drawing 3 , the peripheral faces are joined via the 
adhesives 15 two or more honeycomb sintered compact F1 and F2. As said adhesives 15, 
the ceramic heat-resistant adhesives 15 with which ceramic fiber was distributed are used. 
In the adhesives 15, it is good to distribute silicon carbide powder in addition to ceramic 
fiber. 

[0035]As for a cross-section area, when honeycomb sintered compact F1 and F2 are cut at 
right angles to the axial direction, it is preferred that it is 1 / 400 - 1/15 of a cross-section 
area when the whole filter is cut at right angles to the axial direction, and it is especially 
preferred that it is 1 / 200 - 1/50. 

[0036]lf this area ratio becomes small too much, the surface integral of the adhesives 15 
occupied to the cross-section area of the whole filter will increase, and the influence by 
thickness dispersion of the adhesives 15 will become large. That is, when dispersion in the 
thickness of the adhesives 15 increases, initial pressure loss varies easily. Therefore, 
attachment work must be carefully performed so that thickness dispersion of the adhesives 
15 may not arise, and there is a possibility that manufacture may become troublesome. On 
the contrary, when this area ratio becomes large too much, there are honeycomb sintered 
compact F1 which constitutes the filter 9, and a possibility that the number of F2 may 
decrease too much and temperature may become uneven at the time of filter regeneration. 
Therefore, it becomes easy to generate a crack and becomes easy to result in breakage of 
the filter 9. 

[0037]As for a length of one side, when honeycomb sintered compact F1 and F2 are cut at 
right angles to the axial direction, it is preferred that it is 1 / 25 - 1/4 of a diameter when the 
whole filter is cut at right angles to the axial direction, and it is especially preferred that it is 
1 / 20 - 1/5. This is based on the same reason as the case of the above-mentioned area 
ratio. 

[0038]Exhaust gas is supplied to the filter 9 accommodated in the casing 2 from the 
upstream end face 9a side. The exhaust gas supplied through the 1st exhaust pipe 6 flows 
first in the cell which carries out an opening in the upstream end face 9a. Subsequently, this 
exhaust gas passes the cell wall 13, and results in the inside of the cell which adjoins it, i.e., 
the cell which carries out an opening in the downstream end side 9b. And exhaust gas 
flows out of the downstream end side 9b of the filter 9 via the opening of the cell. However, 
the soot contained in exhaust gas will not be able to pass the cell wall 13, but a trap will be 
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carried out there. As a result, the purified exhaust gas is discharged from the downstream 
end side 9b of the filter 9. After the purified exhaust gas passes the 2nd exhaust pipe 7 
further, it is eventually emitted into the atmosphere. 

[0039]As shown in drawing 2 and draw ing 3, this filter 9 is constituted by honeycomb 
sintered compact F1 belonging to A group (A1 - A4 group), and the honeycomb sintered 
compact F2, i.e., two sorts of honeycomb sintered compact F1 and F2, belonging to B 
group (B1 - B4 group). 

[0040]As shown in the graph of drawing 5, the standard range of cell wall thickness is set 
as 0.40**0.4 mm here. The thickness (cell wall thickness T1) of the cell wall 13 of 
honeycomb sintered compact F1 belonging to A1 - A4 group is small relatively rather than 
the standard range. 

[0041]The thing belonging to A1 group is set as about T1=0.32mm-0.33mm, and it has 
separated from the value T1 0.3 mm - about 0.4 mm from the lower limit (0.36 mm) of the 
standard range. The thing belonging to A2 group was set as about T1=0.33mm-0.34mm, 
and it has separated from the value T1 0.2 mm - about 0.3 mm from the lower limit of the 
standard range. The thing belonging to A3 group was set as about T1=0.34mm-0.35mm, 
and it has separated from the value T1 0.1 mm - about 0.2 mm from the lower limit of the 
standard range. The thing belonging to A4 group was set as about T1=0.35mm-0.36mm, 
and it has separated from the value T1 0.0 mm - about 0.1 mm from the lower limit of the 
standard range. 

[0042]On the other hand, the thickness (cell wall thickness T2) of the cell wall 13 of the 
honeycomb sintered compact F2 belonging to B1 - B4 group is large relatively rather than 
the standard range. The thing belonging to B1 group is set as about T2=0.47mm-0.48mm, 
and it has separated from the value T2 0.3 mm - about 0.4 mm from the upper limit (0.44 
mm) of the standard range. The thing belonging to B-2 group was set as about 
T2=0.46mm-0.47mm, and it has separated from the value T2 0.2 mm - about 0.3 mm from 
the upper limit of the standard range. The thing belonging to B3 group was set as about 
T2=0.45mm-0.46mm, and it has separated from the value T2 0.1 mm - about 0.2 mm from 
the upper limit of the standard range. The thing belonging to B4 group was set as about 
T2=0.44mm-0.45mm, and it has separated from the value T2 0.0 mm - about 0.1 mm from 
the upper limit of the standard range. 

[0043]And the filter 9 of this embodiment is constituted by eight honeycomb sintered 
compact F1 and the eight honeycomb sintered compacts F2. In other words, this filter 9 is 
constituted, using the cell wall thickness T1, two sorts of honeycomb sintered compact F1 
from which T2 differs, and F2 a same number individual every. 

[0044]Like A1 group-B1 group, the A2 group-B-2 group, A3 group-B3 group, and the A4 
group-B4 group, the cell wall thickness T1, the blank grade from the standard range of T2, 
etc. are carried out, and, more specifically, the combination of the comrades of a potato is 
adopted (refer to drawing 5 ). As a result, the average cell wall thickness Tm in the filter 9 
whole was all set to about 0.40 mm, and is seemingly settled thoroughly in said standard 
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range. 

[0045]Honeycomb sintered compact F1 and the layout of F2 are shown in d rawin g 1 (b). 
Odd numbers are given to honeycomb sintered compact F1 belonging to A group among 
the figure, and even numbers are given to the honeycomb sintered compact F2 belonging 
to B group. That is, honeycomb sintered compact F1 and the honeycomb sintered compact 
F2 are alternately arranged so that each other may not be adjoined. 
[0046]Next, the procedure of manufacturing the above-mentioned filter 9 is explained. 
[Raw material adjusting process] In this embodiment, the paste for closure used by the 
ceramic stock slurry used by an extrusion molding step and an end face sealing process 
and the adhesive paste used by a bonding agent applying process were produced 
beforehand. 

[0047]As ceramic stock slurry, what blended an organic binder and water with silicon 
carbide powder the predetermined daily dose every, and kneaded them to it was used. As a 
paste for closure, what blended and kneaded an organic binder, lubricant, a plasticizer, and 
water to silicon carbide powder was used, as adhesive paste — silicon carbide powder — 
silica - what blended and kneaded sol, ceramic fiber of bulk, a resin binder, and water was 
used. 

[Extrusion molding step] It was filled up with ceramic stock slurry in the hopper of the 
extruding press machine 21. The pressurizer of the extruding press machine 21 was driven 
in this state, the pressure was applied to the slurry, and the slurry was continuously 
extruded to the exterior of the extruding press machine 21 via the breakthrough of the 
metallic mold 22 (refer to drawing 4 ). As a result, honeycomb Plastic solid 23 of almost 
equal sectional shape was formed continuously. 

[Cutting process] The honeycomb Plastic solid cutting piece 24 of much square pole form 
was obtained by cutting the honeycomb Plastic solid by which extrusion molding was 
carried out to equal length using the cutter which is not illustrated. And these cutting pieces 
24 were classified into every eight above-mentioned groups (A1 - A4 and B1 - B4), it 
attached for every classification of these and many processes to a process were carried 
out, respectively. 

[End face sealing process] It set in the sealing agent filling apparatus of exclusive use [ the 
obtained honeycomb Plastic solid cutting piece 24 ], and the paste for specified quantity 
[ every ] closure was filled up with this state into the single-sided opening of each cell. As a 
result, the both-ends side of the cutting piece 24 was closed. 

[Baking process] After drying beforehand, this calcination was performed by prescribed 
temperature and predetermined time, and the honeycomb Plastic solid cutting piece 24 and 
the sealed body 14 were made to sinter thoroughly. As a result, two sorts of honeycomb 
sintered compact F1 and F2 were obtained. 

[Bonding agent applying process] After forming in honeycomb sintered compact F1 and the 
peripheral face of F2 the foundation layer which consists of quality of ceramics, the ceramic 
heat-resistant adhesives 15 were further applied on it. In this case, the thickness of the 
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adhesives 15 was set as about 1.5 mm. 

[Attachment process] And the large-sized honeycomb filter 9A was manufactured by 
pasting up those peripheral faces mutually and unifying, using respectively honeycomb 
sintered compact F1 belonging to A1 group, and the honeycomb sintered compact F2 
belonging to B1 group every eight pieces. Similarly, combination of an A2 group-B-2 group, 
A3 group-B3 group, and an A4 group-B4 group was used, and the honeycomb filter 9A 
large-sized about each was manufactured (refer to drawing 4). 

[Outside cut process] The honeycomb filter 9A of the shape of a section square pass the 
attachment process was set to the grinding machine, and the garbage in the peripheral face 
was ground and removed. As a result, as shown in drawing 4 , the honeycomb filter 9 of the 
shape of a round cross section which is a finished product was obtained. 
[0048]Therefore, according to this embodiment, the following effects can be acquired. 
(1) In the graph of drawing 5 (a), a horizontal axis shows the extrusion length (m) of 
honeycomb Plastic solid 23, and a vertical axis shows the cell wall thickness (mm) of the 
honeycomb sintered compact originating in the cutting piece 24 in each stage of an 
extrusion molding step. L shows the sum total of the length of honeycomb Plastic solid 23 
when it extrudes until the life came to the metallic mold 22 among the graph. An upward 
solid line shows the relation between extrusion length and cell wall thickness. In the graph 
of drawing 5 (b), a horizontal axis shows the extrusion length (m) of honeycomb Plastic 
solid 23, and a vertical axis shows the pressure loss (kPa) of the honeycomb sintered 
compact originating in the cutting piece 24 in each stage of an extrusion molding step. An 
upward solid line shows the relation between extrusion length and a pressure loss. 
[0049]The standard ranges of the pressure loss required of this filter 9 are 9.5kPa - 
10.5kPa. Therefore, the cutting piece 24 in the first stage and the second half of an 
extrusion molding step becomes what all separated from the standard range. Therefore, by 
the time the life of the metallic mold 22 is exhausted, it will be equivalent to the abbreviation 
half of the length which can be fabricated with a substandard article. Therefore, in the 
former, these things suited the fate discarded after all for not being suitable for use. 
[0050] However, according to the manufacturing method explained in full detail above, even 
the honeycomb Plastic solid cutting piece 24 which originally did not fit use but was 
discarded becomes available. Especially according to the manufacturing method of this 
embodiment, it becomes possible to use uniformly the honeycomb sintered compact 
originating in a cutting piece 24 which is called the first stage, the middle, and the second 
half of an extrusion molding step and which is altogether obtained on a stage. Therefore, 
the loss of a ceramic raw material decreases extremely and material cost can be held down 
further low. As a result of being able to use the metallic mold 22 to an original life, the 
replacement frequency of the metallic mold 22 decreases and the jump of facility cost can 
be prevented. 

[0051] According to this manufacturing method, the filter 9 with the sufficient initial pressure 
disadvantage characteristic can be extremely obtained from the above thing by low cost. 
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(2) The diesel particulate filter 9 is produced in this manufacturing method, using porous 
silicon carbide as a charge of a ceramic material. Therefore, the filter 9 with the 
performance heat resistance, a mechanical strength, and collection efficiency are high, 
stable collection efficiency chemically and sufficient moreover provided with the good 
characteristic that pressure loss is small can be obtained certainly. 
[0052](3) Use the ceramic heat-resistant adhesives 15 with which ceramic fiber was 
distributed as honeycomb sintered compact F1 and a means to join F2, in this 
manufacturing method. Therefore, even if it is a case where the filter 9 receives a thermal 
shock and vibration at the time of use, it is hard to cause aggravation of a jointing condition. 
Therefore, honeycomb sintered compact F1, and shakiness and omission of F2 can be 
prevented, and the filter 9 excellent in intensity can be obtained. 

[0053](4) In this manufacturing method, honeycomb sintered compact F1 and the area ratio 
to the filter 9 of F2 are set up in the above-mentioned optimum range. Therefore, 
temperature nonuniformity-ization at the time of reproduction of the filter 9 can be avoided, 
without receiving the influence by thickness dispersion of the adhesives 15. Therefore, the 
filter 9 excellent in intensity can be obtained, without being accompanied by manufacture 
difficulty. 

[0054](5) The filter 9 manufactured by this manufacturing method consists of eight 
honeycomb sintered compact F1 and the eight honeycomb sintered compacts F2. 
Therefore, the filter 9 was being manufactured only combining the cell wall thickness T1 
and the thing from which the value of T2 has separated from the standard range. 
Nevertheless, the average cell wall thickness Tm in the filter 9 whole is about 0.44 mm 
seemingly. That is, the average cell wall thickness Tm is thoroughly settled in the standard 
range. This filter 9 arranges honeycomb sintered compact F1 and the honeycomb sintered 
compact F2 alternately so that each other may not be adjoined. Therefore, temperature 
nonuniformity-ization of the filter 9 at the time of use is avoided, and there is an advantage 
on the structure of being hard to result in breakage by a crack. 
[0055]The embodiment of this invention may be changed as follows. 

- In manufacturing the one filter 9, it is not necessary to necessarily combine honeycomb 
sintered compact F1 and F2 the same number every. That is, more things of one than the 
thing of the other may be used. 

[0056]- In manufacturing the one filter 9, the cell wall thickness T1 and the blank grade from 
the standard range of T2 may use combining the things which are not equal. 

- The one large-sized filter 9 may be manufactured, combining suitably not only the things 
outsider standard range but the things in a standard range. In this case, what is necessary 
is just to use combination of C1 group-C8 group, C2 group-C7 group, C3 group-C6 group, 
and C4 group-C5 group, for example (refer to drawing 6 ). 

[0057]- The one large-sized filter 9 may be manufactured, combining suitably the thing 
outside a standard range, and the thing in a standard range (refer to drawing 7 ). 
Incidentally the combination of A1 group-A8 group is shown in the graph of dra wing 7. 
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[0058]- As shown in the graph of drawing 8 , it may be made the combination of A1 group- 
A4 group-B3 group, and the filter 9 may be manufactured. That is, it not only extracts 
honeycomb sintered compact F1 and F2 from two groups, but it may extract from three or 
more groups, and you may manufacture the one large-sized filter 9 combining them. 
[0059]- The ceramic adhesives which do not contain ceramic fiber, the adhesives which are 
not quality of ceramics further, etc. may be chosen as the adhesives 15 for joining 
honeycomb sintered compact F1 and F2 comrades. It is also possible to unify honeycomb 
sintered compact F1 and F2 comrades by the other method, without using adhesives 15 the 
very thing. 

[0060]- Even if shape is taken as filters other than diesel particulate filter 9 shown by the 
embodiment, it is easy to be natural [ the filter 9 of this invention ]. Next, the technical ideas 
grasped by the embodiment mentioned above are enumerated below with the effect 
besides the technical idea indicated to the claim if needed. 

[0061](1) In any one of the claims 2 thru/or 5, when you cut said honeycomb sintered 
compact at right angles to the axial direction, a length of one side should be 1 / 25 - 1/4 of a 
diameter when the whole filter is cut at right angles to the axial direction. Therefore, 
according to the invention given in this technical idea 1, temperature nonuniformity-ization 
at the time of filter regeneration can be avoided, without receiving the influence by 
thickness dispersion of adhesives by setting up a proportion in the above-mentioned 
optimum range. 

[0062](2) In any one of the claims 1 thru/or 6, carry out an outside cut process and adjust 
said filter to specified section shape, after performing said attachment process using said 
two or more honeycomb sintered compacts. 

[0063](3) Arrange alternately the honeycomb sintered compact originating in the 
honeycomb Plastic solid cutting piece obtained in early stages of an extrusion molding step, 
and the honeycomb sintered compact originating in the honeycomb Plastic solid cutting 
piece obtained in the second half in any one of the claims 1 thru/or 6 not to adjoin each 
other. Therefore, according to the invention given in this technical idea 3, temperature 
nonuniformity-ization of the filter at the time of use is avoided, and it becomes difficult to 
result in breakage by a crack. 

[0064](4) After the extrusion molding step which forms a honeycomb Plastic solid by 
extruding a ceramic raw material continuously via the metallic mold of an extruding press 
machine, The inside of the cutting piece obtained by cutting the honeycomb Plastic solid to 
predetermined length, A utilizing method of the honeycomb Plastic solid cutting piece using 
two or more honeycomb Plastic solid cutting pieces which are the ways cell wall thickness 
uses the thing outside a standard range, and are obtained in early stages of an extrusion 
molding step with the honeycomb Plastic solid cutting piece of the abbreviated same 
number individual obtained in the second half. 

[0065]Average cell wall thickness rather than a standard range relatively [ are a filter which 
joins those peripheral faces via adhesives using two or more honeycomb sintered 
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compacts and ] (5) Two or more small honeycomb sintered compacts, The filter with which 
it is it and an abbreviated same number individual, and average cell wall thickness 
comprised a standard range the large honeycomb sintered compact relatively, and the 
average cell wall thickness in the whole filter is settled in the standard range. 
[0066](6) Two or more honeycomb sintered compacts in which are DPF which joins those 
peripheral faces via ceramic heat-resistant adhesives using ten or more honeycomb 
sintered compacts made from silicon carbide, and cell wall thickness is smaller than 0.36 
mm, DPF whose average cell wall thickness in the whole filter it is it and an abbreviated 
same number individual, and cell wall thickness is constituted by the larger honeycomb 
sintered compact than 0.44 mm, and is around 0.40 mm. 
[0067] 

[Effect of the lnvention]As explained in full detail above, according to the invention 
according to claim 1 to 6, the manufacturing method of the filter which can obtain a filter 
with the sufficient initial pressure disadvantage characteristic by low cost can be provided. 
[0068]According to the invention according to claim 3, since the loss of a ceramic raw 
material decreases extremely and material cost is held down further low, further low cost- 
ization can be attained. 

[0069]According to the invention according to claim 4, a diesel particulate filter with the 
sufficient performance provided with the good characteristic can be obtained. According to 
the invention according to claim 5, the filter excellent in intensity can be obtained. 
[0070]According to the invention according to claim 6, the filter excellent in intensity can be 
obtained, without being accompanied by manufacture difficulty. According to the invention 
according to claim 7, the suitable filter for low-cost-izing can be provided. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1 ]As for (a), the schematic diagram showing the exhaust gas purifying facility 

using the diesel particulate filter of one embodiment which materialized this invention, and 

(b) are the outline front views of a filter. 

[Drawing 2] The front view of the filter of an embodiment. 

[Drawing 3] The partial expanded sectional view of the filter of an embodiment. 

[Drawing 4] The schematic diagram for explaining the manufacturing process of the filter of 

an embodiment. 

LPj3wing^]The graph with which (a) shows the relation between extrusion length and cell 
wall thickness in an embodiment, the graph with which (b) similarly shows the relation 
between extrusion length and a pressure loss. 

[Drawing 6]The graph with which (a) shows the relation between extrusion length and cell 
wall thickness in example of another, the graph with which (b) similarly shows the relation 
between extrusion length and a pressure loss! 

[Dra wing 7]The graph with which (a) shows the relation between extrusion length and cell 
wall thickness in example of another, the graph with which (b) similarly shows the relation 
between extrusion length and a pressure loss. 

[Drawing 8] The graph with which (a) shows the relation between extrusion length and cell 
wall thickness in example of another, the graph with which (b) similarly shows the relation 
between extrusion length and a pressure loss. 

[Drawing 9] The graph with which (a) shows the relation between extrusion length and cell 
wall thickness in a conventional example, the graph with which (b) similarly shows the 
relation between extrusion length and a pressure loss. 
[Description of Notations] 

13 - A cell wall, 15 - The ceramic heat-resistant adhesives as adhesives, 21 - Extruding 
press machine, 22 [ - The honeycomb sintered compact, F2 originating in the honeycomb 
Plastic solid acquired in early stages of an extrusion molding step / — The honeycomb 
sintered compact originating in the honeycomb Plastic solid acquired in the second half of 
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an extrusion molding step, T1, T2 / ~ Cell wall thickness. ] ~ A metallic mold, 23 -- A 
honeycomb Plastic solid, 24 - A honeycomb Plastic solid cutting piece, F1 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 9] 
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a£*S#£. flt«#6n4^~#A^<*^#«:£i 
^O^S©E^ ^©^ftligaHiB:!? Ll> fe©|3kt£Bg 

[0018] fi^S4{cseis©^Bj-c« > ta*Ji2$/t 
«3«:*ji>r» striae ■< >\, $\z&immm3m<D ; 7 4 

5«Ci£SS©#PJ!-C«, S*#3S2 75M4©l,>-r*l*Pl3iK; 
[0019] ft^6{CiaiSO^«, IW?J12ftM5 

**-e©#^InJ«CgS{C^-5/ilt#<D{&f®S© 1/4 

00~1/1 5tfe6tLfc. 

[0020] N*g7 (ciass©^^ ^©^-^a 

H^^ISIniB J: 0 *>tB*hft{c;*:#t,>^27 A£j£#£ 

[002 1 ] fcTF. #I£b;!© rflE/Bj fc-?orlftl!l3-f 
BWtBl. 2fcfg*£©#S?§K:j;.5£. ##&S{cjS 

nJfiB£ft**§^ 1:5 5 y *M*4©D . tfftn 

ffl-Cg- 4 J; 5 tc ft #§2©3£g*8ig#4>ft < ft 

[002 2] m^m 3 {Ci2tg©%^«: J; ^ £ . WlUi&& 

*M#©n;*#ffi«>-C:3>ft<ft<3. J:i3U,-e^tm3 
[002 3] 1*3*^4 {cf2$S©^Hj{c J:* i . jftf&tt • 

[0 0 2 4] if^SKfaSSW^tctSi. -fe^S* 
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[002 5] 1*3896 KBttOIWlK: «fc* £ , tfrBoUtt 

[002 6] e©»HBBiifc#/jN 3 -f €?•&£. 

3tX6o»tcj: SP*>> ^SSiJ©^ 

10 3©tf^o#As^-rsc<btcJ;i3. *7J#JEElg#tt"e.-? 

SbS^aKft-Sfc^tiA***. Mtc. cwSfffiSIJ*** 

0. ^^jUf©S9*«:S'3^-r<ftS < , 
[002 7] 1*3)01 7 tCffittO^feSBtc «fc 4 £ . ##<£ffl 

tea s r 0Hi * ti-c k> tcMtms, &nb amm -mm t u 

20 •£>*£*. t7 5» i'Moa^AigC . tma^ h^fi 
<HP?ie>*-i.S. J:oT. Hfc(c»jift7^ ju* £ 

ftS. 

[002 8] 

[^BJ©*Jfe©0^] WT. *»B*JW*flsl,fc— *tt 
[0 0 2 9] SHCTSSla-SJ:^^. c©Sf^xj*<b 

gam. rt«seiH£L-r©f s ^-^i>y>2*>e. 

PtB3n^gfia^x?:^fk-r*fcto©^S-C*-5«, x-r 
30 — tf;ux>i>>2«> 0^bfti,^?S©SlS5€(l^.-ri/» 

©^K®4*5-e-n^^3nT^-5>. i^ftS4Bi 
4. 

[0 030] IfS?'*-^ F 3 ©TiiKfflItc«. 
»*» h ft 4 moSFa^ 6 R&Mimsm 7 *5gBS: 8hTl> 

tsi»fm 6 <o±miama. v^^-^f*^5«c 
40 i3i;<^)H5rf4* : >f>^-£iifts©^-^>5'83»5iea: 

T«flWBKjllSSn. 8 ©TiWB*«Iir 2 » 

sv-BTwiasfflijastcjffitesii-riiS. Sfste6. 7©^ 
±cc - ^ s aseis: 3 nt n s £ ftss-r -s c £ r 
#4. -e-b-r, c©tt*, b, y-i»y8 

[0 0 3 1 ] @ltt^;**a£<*:5lC t 4r-f>y8B* 
©4 1 *a5* 5 ^ , g6. 7 J;>Pfc^:S£ft-5.<i:^tc^g)cS 
50 ft-cu*. St-^t, *—v>^8©rt»«««. SMlflF 
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gftW® l o^gBtgr^tirc^o K&WJSi owr-fe^s * 

[0 0 3 2]H2. IU3fc:^i**i£<J:M^ #^5&Jg£g 
A7^l/m^o H7-f^9ft ±IB<Dt:£<5w 

(DPF) ti>m* 

»Fl F2WE3*M±tt'C<fc-*T, f©Wta«3 3mm 
X 3 3mrnX 1 6 7imfC*£. Qftttt£^-#A^# 
FL F2<DJUffltCfcJ\ E3fttttt*Cttl^»M^N-^A«S 
fe#Fi, F2**WttfflMS*VC<r>S. *©*S** ± 
»i0r*54nttttc[)7 ^;V£9 (ES13 5mmS9 

«KT3C:i*T**. /N^*Attttr^Fl. F2tC 

-fe;H£l SW^TSrifcHtfent^S, SSM7L1 
2 (OBBPSf tt— #©4Bffi9 a , 9 bOTtefct>T«±f* 1 

4 (cc r »&?iJMf t£Sftttft> «c <k ^±?nt 30 

frlK *sI9a, 9b*»4LTt*m48««ttK:<t^T 
1^. ^~#A&$§#F:u F2CCtt, 

[0 0 3 4] B 2, H3 6C^StiSJ:5«c, ttR4X"~ 
#A;g&gf*Fx F2B, ««I15*^T*CD?HHB 

* ? *i»«[##«fc3 ftfciz 7S> *fS&&«ai 15*Sffl 40 

* r «f fcS3R«***»« 3 *vr u S £ £ *J J: K 
[0 03 5]A^Aj^ftFl F2*^mm-ttztc 

imvcmwutfa^tc t ^<omrnm<o 1/400-1/1 

5T*SCiW*K, ^Cttl/200-1/50 

[0 03 6 ] C©KBoatk*i/jN*<«:9rffSi. ? w 
^dr^*<DOTB««dS85>-&ffiWWl 5 
tmmi 5©/*Stf6o*fcJ:4a*#;*#<fcS. BP so 
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5 <DM <* tf 60 # **£ C I * <fc 5 KlfiSMfc: *§#tt tf ff * 

i»c v c©KB«tt^**<«c or 
*9**J*T*^-#A**M*Fl. F24>«Wd>tt< 

*9 0«8lW:M0t>-r<ac4. 

[0 03 7 ] gfc, A-^AigftFl, F2£*G>l»fS 

*^<Dmm?imtm.mtw->tcttt(Dm.&<D 1/25- 

l/4T*SCi^»iL<, Wcttl/20-1/5 

[0 03 8] {/ZfttCtiVgZtitcy jtoZStC 

tt, ±WJaM9a(DWJ^6^^X^^$nSo ff 

Tt^-trJK HJ%T»ffft8ffi9 b*c*J^rHpr^-b^ 

iWfc 3 titc%mrt*&7 ^TSSi»JffiM9 b 

[0 03 9] 02, H3CC?ftStiSJ: ^^C, CCD^ -f 
579«, A8 (A1-A4S) KlJRT*^-#A»ft# 
FU, BS(B1-B4»> tCjRT-5^-*A«SSf* 
F2<h^<fcor, EPfe2«©/N^^7A«JS(*F 1 . F2 

to 04 0] msosf^yiCTjkZtiZxk^ttC, ccr:\t 

.IzA'Bg&iOtil&fflBtfiO. 40 ±0. 4rf^^nt 
l**. Al~A4»fCKr*^^^/7A*fete<*F KO^ZJV 
^1 3CD/|fS (-b;l/M/?Tl > te> »*M5ffl<fcO ^>tB5* 

[0 04 1 ] AiaftC|BrSfe©«Tl =0. 3 2rmr- 
0. 3 3TOi^Ktci9:S$n-cc^-c. -€-<Dttrn*»t5ffl 
HtDTRSfit (0. 3 6mm) 3^60. 3mrn—0. 4mnS 

apMiw*. A2«ccnr&^o)»Ti = o. 33^ 

~0. 34nrrtSS(Cia5t*tl. ^<DfifT 1 tt^SKHCD 
TFBffi^^O. 2rnm-0. 3 mmfMJg$>f nt t> A3?¥ 
CCjliTS&CDkm = 0. 3 4mrr-0. 3 5 rmffiSCCfS 

0. 2mn®K5+n-Cl^o A 4 8¥fc«S-rS *><D«Tl = 
0. 3 5mnr-0. 3 6 nufigCC|gS5 ^CEHBTl « 
^♦S^fflCDTISffi^^O. Orrmr-0. lmn^fie^nTli 
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[0 04 2]-^ Bl-B48iCg1"^^Ailg 
<$F 2©-te;I/|g l 3 <DJ¥£ (^;HU¥T2) U % Mtm 

<DtXT2 = 0. 4 7mm~0. 4 8 mim&lC&feZ tlXl* 

r, ^<omr2 tetmmm<D±m& ( o . 44mm)^ 

60. 3mnr-0. 4 mniflj^tlTl,>& Q B2^CStS 
<£>©fr3:T2 = 0. 4 6mnr-0. 4 7 imiggK:ia5£3 ti. 
•e<DffiT2«jStSSffiHOi:^fiI^6 0. 2mm—0. 3 ram 
Hg#4Ttt>£. B3gftCJgf £k<D$*T2 = 0. 4 5ra 10 
nr r 0 . 4 6imiflgK:l££$ft, -e©fflT2tt»»«H© 
±BMB^6 0. lmm-O. 2rnrigffiJ**VT:t>*. B4g¥ 
KJtr&t©ttT2 = 0. 4 4imr-0. 4 5mi31&K:i2: 
S3*!. *<Dm2&tm®m<D±l&mfrt>0. Omn- 

[0044] <fc9*#»Cctt fc Algf-Blgf, A2gf 
-B2I¥, A3g?-B3fflK A48f-B4g¥, <bC^J: 
-feJUtEtTl, T2©a««H^6©i1-ngJg^ 

urntfto. 4 0nmiati, m»w±, «rsaa« 

[0 04 5] HI (b) '>-*A«|S<*F 1. F 

[00463 5«c. ±so7 -/ 9 zmmrz^m*: 

[0047) -fc^S ^H^7'J-il>t», KftSI 40 
offlttbfcfc<&*flil>fc-. tlltffl^-^hibTtt, St 

nit. nrn^>jfscMc«Bifru ^otg«L/cfc^ 

2 1 ©t> * »T*9K3feffl u/to c ow8r»mja^«2 1 
<wniaasH£i»ttu v—kee^/h!*. ^22 50 
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[«WrXS] »afiJBBSnfc^-*ASM5**, S^b 

*«©E3fltttt©^^*ArtaB*«K«-2 4*»fc. * 
bT, cn6WE0r>T-2 4^±3H8o<0gf (A 1-A4. 

BI-B4) C<t«:K#bT*5# % ^n^K^stafi* 

<JMS*. «KH-2 4OPWHBB***±03rc. 

SiftH^ifCi^tt. 2«?V^ 
*A«WF(*F1. P2t#fc. 

ccLhte-fe^s 9?xHfKdftWHl 5**&fijb*:o team 

[a^xfii^bt, AistcR-r^^-^Attitt 

*Fli, Bl»fcJPIT*^*A«l»SttF2i*-etl 

9A£t2itb/c. liltttC* A2S-B28, A3g-B 
38f, A4gf-B4Sf, ilOtt^fc^fcbT, 
^l>r^SOn^ ^?A7 9 A*8fjfib/c (04 
MR) o 

IfH-BX? hXg] tt*ttWXS«8T»6ftfcKffljE 
*»tt<0^i»A7 ^jrQA^VFMMKHs-sr h b, * 

*. 04*c^3n£J:5K:, ^£n D at?*^K®R»tt© 
;^*A7 ^;l/^9^f#/c e 
[0 048 ] ^^t, *3lieg»Ccj:tit3:fclT©J: 5 tt 

(1)13 5 (a) ©^^^tCfcl^T. mtttt^^^A^R 

?g#2 3©»bnjbft (m) ^^b v mmxmmfSMj: 

itCD-fe^Hi? (mm) ^1". I^^v^cfi, Ltt^S2 
2 (CMW < ^ * T#P b £U b fc <b %W~t> A timW 2 

3©*s<o^n*«^-r. «w±^o©*»tt. »bWb 

Si-fe;l/^/?<bco53^^-r. 0 5 (b) ©^^^JC^j 
C^T, «#»A^^A»ft2 3©J¥LULg (m) * 
^b, WMBffiill^ISOS^ WS^2 4 
CcS*T*^N^X7A«8K*©a» (kPa) *^To * 

[0 04 9] C(D^ *;V*9fcE#3ft*EM©»tt*B 
H». 9. 5kPa-lO. 5kPaWi. 

»W^Xg©tZJR8R^f*»!tCfc^^W»r>!-2 4 
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1*2 2<DIJ^^***r*c^^tBttBSOJK?*»K: 
[0 0 5 0] L^pI/, fiLb«BCt/fc«affttk:J:ti« % 
5±xxT-?sxmhftZtyffiK2 4te&%:TZ>^^* 10 

S 2 2 <D3E8BSK*«^& < £ 9 , i&I^ * h OiiSJKSrlft 
tzJJWJEE»«ttfl> -f ^ 3? 9 zm&x&z* x h t?Sl& 

(2) c^^rit 0>immtmm*te5$ 20 

[005 2] (3) CORJWWB-Ctt, ^^*A«*S# 
Fl. F2«rS*T4?Sil/t. -fe^S 

K5n/c^75 9*lfllMg*ffli 5*fll^Ti»s. se^ 

*A&*£>(*F 1 . F 2©#fco**»«*l*±TSt £ 

[0 05 3] (4) t<Dm&#&V\*. 
Fl, F 2 <D7 < Jl/ * 9 teSfT &RB5«Jt** ±ffiW>Jff 

[0 054] (5) Z<DU&Xmt£*)mM2tlZ7 4 40 
*8&ttF2£*>6ftS. S£oT, pj^^;i/^9«, 

C©7-fJl/^9«, />>~#A«UI£#F li^AWI 
«9>ACc, «s«(cfe»<S7 9 ©aBPP^-Hb so 



MR 2000-279728 
12 

[005 5] #^©JOBI»HJHT©J: 
SttFh F2^ MLfeB5af^i^t>^<-C 
[0 05 6] ■ loo:7-r JW*9**BgT&fC*fc. 

i/TfeJ:^. cwm-SlciZ, C1R-C88, 
C2S*-C7g¥, C3g¥-C6gf v C4g?-C5gf, i 

[0057] * mmm*\<Dk<DtmmmH<Dt><D 

t^^Mm^ty^X l ~i(DfM7 4 fr* 9 *»iat/T 
&Ja> (H7#M> o VM«:H7C!)W7k:B, A 1 

[005 8] • aSCD^^^CCT^Sn-Scfc^tC, W*. 
BA18-A48-B3S. il^i^ttat? 

1, F2£, 2o^&S8crStf^0-C*< 3^1 
[0 059] • ^~#A*6I6#F 1 , F2 0±^ 

r*ta&©«»Sfli 5 tit, t7 5^iifcs*ft 

i, F2^±^-{*{k-r^ctfepj^^^o 
[0060] • *m%<oy 4**9^ mmmttcx 

^U?ct4 -Mfr'^r 4* ~ U- ^;^9KW7 

^^iit^^ntfc^J;^. 
&mte£^xteM2nzimffi&&z. sm^oxt 

[006 1 ] (1) fS*^2 7}M5<Dl,>m#>l^K: 

t 0 ^t, c (D&wiftmM i (rc^M<D^m^t\\^, 

H^Bf *j S aK^^j— @ MX * £ p 
[006 2] (2> If^l^SBO^-rn^PlotC 
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[0 06 3 ] (3) a*HM6Wfn^l^ 

[0 064] (4) nmjmm<D&m*ftox-b?$ 10 

[0065] (5) w$k<o^~*Am&&*m^x*: 
ti%<Dftmm$±zmm&izifrLx&'&i,xrji2>7 20 
mot, ^^)VMmim&mw&*) ^mmcf\\ 

[0 06 6] (6) 1 0<@W±C0^fcam^^^A 

0. 3 6mmJ:Dfe/h$l^Sf@0^^/7A^»<h, ^ 
niSS^fa-C4)«3^O'tz;l,M^^0, 4 4rmkfc0fcA 30 

Z^-x&MlfeteticJi^xmj&Zti. y<)\s$±W 
W^t;HP0, 4 0mmfgt*5DPF. 
[0 06 7] 

* vx'&z>ct&x%z>y <)i2(Dm&'xmz&m?2> 

[006 8] m>frg 3 «:i2$go^qgfc ^n^, -fe 5 s ? 



4#Pf| 2000-279728 
14 

[0069] m^mA^m^^mxri^ mmt* 

[0070] mmMG ui^co^mc^n^. 
nicy j j\szzm&mmvt*ftt>Ticn2> c twxz 

mi] ( a ) ttt&wz^mt Ltc-mmmmcD-? < 
mm^twmm. ( b ) \ty a j^owtmiEwm. 

[0 2 ] *;U£<E>iE®iao 

[^3 ] mmm<Dy < )i>z<D&tm-*:mmmo 
[04 1 mmm<oy < ^^(ou^JM^mm-t^-tc.^ 

§gm£<Dm&*^~r ?yy , (b) wi^G<»bffiug 

[0 6] (a) l«{Cfc^t, }¥LfflL^<h-fe;V|g/|t 
(b) ttHi;<Jf l>&Lg<bEE 

[07] (a) fcUSOWcteUT, WL&U&±'te)^m 
t<Dmfa*7TC*Vvy. (b) «PJD<Wl/ffiLgiEE 

[08] (a) ttJSMWc*a>T\ JVL/fflLfii-b^lffl* 
t<om^fycrVyy , (b) ttPJD <J¥UttiLg<tEE 

[09] (a) WSfcfcfflfcte^-C, ttbmUSi-fe^S 
JfioslHf**;^^^ (b) tel5jC<*90WUS£ 
IBIti (7)B8«^^ ^ 5 7 . 

[f3F-^<DSft9» 

*#J, 2 1-JftU^m, 2 2-^ 2 3-/^*A 
flSJBf*. 2 4 -^-*7 AjjJB&fMMKJt. F1-»W 

A^»CC*3R-r*^^/7A«83B{*, Tl, T2—fe* 




[B2] 



[B5) 



]□□□□ 



iL (n) 




iLtm) 



^2 00 0- 



[H3] 




[04] 

^2i: nmm 



23: nzU&m 
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